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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an operative part observing system capable 
of correctly detecting an observation position in a pickup image to be provided 
for an operator even when a visual field is moved in a system comprising a 
microscope for an operation combined with an endoscope device provided with a 
visual field moving function as the most important feature. 

SOLUTION: In observing a desired portion of an operative part 45 by a TV 
camera 34 on a hard mirror 33, a visual field of the TV camera 34 is moved by a 
CCD moving mechanism 43. At this time, a three-dimensional position of the TV 
camera 34 is detected by a digitizer 26, a three-dimensional position of the 
desired portion of the operative part 45 observed by the TV camera 34 is 
computed by a work station 23 based on three-dimensional image data of the 
opwaiive vm 45 vxmx. ^lemox^pari 'iSa.-fcttd ii^vciiicnt information of the visual 
field of the TV camera 34 by the digitizer 26 and the CCD moving mechanism 43, 
and the three-dimensional position of the desired portion to the operative part 
45 is combine with the three-dimensional image data of the operative part 45 to 
be displayed and outputted based on the result of above computation. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the whole operation microscope system in the operating area observation 
system of the gestalt of operation of the 1st of this invention. 

[Drawing 2] The side elevation expanding and showing the mirror body part in the operation microscope of the gestalt 
of the 1st operation. 

[Drawing 3] The block diagram showing the connection condition of the whole system in the operation microscope of 

the gestalt of the 1st operation. - . . ■< 

[Drawing 4] Drawing of iongirudinai section showing the internal configura¥on "of tiie mirror fi 

operation microscope of the gestalt of the 1st operation. 

[Drawing 5] Drawing of longitudinal section showing the internal configuration of the TV camera in the operation 
microscope of the gestalt of the 1st operation. 

[Drawing 6] The block diagram showing the connection condition of the whole system in the operation microscope of 
the gestalt of operation of the 2nd of this invention. 

[Drawing 7] The side elevation expanding and showing the mirror body part in the operation microscope of the gestalt 
of the 2nd operation. 

[Drawing 8] The block diagram showing the connection condition of the whole system in the operation microscope of 
the gestalt of operation of the 3rd of this invention. 

[Drawing 9] The front view showing the monitor image with which the three-dimension image data in the operation 
microscope of the gestalt of the 3rd operation is displayed. 

[Drawing 10] The flow chart for explaining actuation of the scrolling operating command in the operation microscope 

of the gestalt of the 3rd operation. 

[Description of Notations] 

1 Operation Microscope 

23 Workstation (Operation Part) 

23a Storage section (image data-hold means) 

26 Digitizer (Location Detection Means) 

33 Rigid Mirror (Observation Means) 

34 TV Camera (Observation Means) 

37 Monitor (Display Means) 

38 Scrolling Command Switch (Input Means) 

40 Zoom Lens (Variable Power Optical System) 

41 Zoom Lens Migration Device (Variable Power Optical-System Migration Means) 

42 CCD (Image Pick-up Means) 

43 CCD Migration Device (Image Pick-up ?ange Mi grafiGnMeanw). - ■ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the operating area observation system which observes the image of the 
operating area of the inside of the body of the patient who performs an operation and which is applied, for example to 
brain surgery. 
[0002] 

. [Description of the Prior Art] In recent years, in the micro surgery which conducts a detailed operation using an 
operation microscope, there is also development or an imaging diagnostic technology, tnese image iiiiormaiioii is used 
effectively for the operation planned creation before the operation using a fault image, and a pan also during an 
operation, and amelioration of an operation device is advanced aiming at the safer operation. 
[0003] Especially, in the brain surgery field, aiming at integration with the observation location in an operation 
microscope or the endoscope (rigid mirror) used together by operation, and the fault image which detected locations, 
such as a treatment implement, and was obtained before the operation is performed. 

[0004] Moreover, these people are indicating the system of the operation microscope which superimposes the data of 
the observation location of an operation microscope, and the data of the location at the tip of a treatment implement on 
the three-dimension image data created based on the fault image obtained before the operation, and is displayed on it on 
a monitor in Japanese Patent Application No. No. 3 19190 [ ten to ]. 

[0005] Furthermore, there are a rigid mirror and endoscope equipment equipped with the scrolling function to which 
the visual field of the image pick-up section is moved where the location of the image pick-up section of a TV camera 
is fixed as these people are indicating to JP,9-28663,A. Since scrolling of the image pick-up section can be performed 
where the location of a rigid mirror and the image pick-up section of a TV camera is fixed with this equipment, damage 
is not done to a body tissue at the time of scrolling, and safety is high. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, it is thought -that it can demonstrate greatest effectiveness that 
the body tissue for treatment applies the operating area observation system which combined the system of the operation 
microscope of Japanese Patent Application No. No. 3 19190 [ ten to ] and the equipment of this JP,9-28663,A to very 
delicate brain surgery when carrying out detailed brain surgery to insurance. 

[0007] Thus, when applying the operating area observation system which combined an operation microscope and 
endoscope equipment equipped with the scrolling function to the field of brain surgery, by detecting the tip location of 
an endoscope, superimposing on the above-mentioned three-dimension image data, and displaying on a monitor, the 
data of the observation range of endoscope equipment and the data of a patient's dissection structure are associated, and 
the information which can be held can be shown to a way person. 

[0008] In this case, the location data detected with a location detection means to detect the data of the observation 
location of the conventional operation microscope ara.tbe -tip* locals on .d^&si insertion section in an endoscope. 
Therefore, since the visual-axis center position of an endoscope is mostly in agreement with the center position of an 
image pick-up image when the usual image pick-up equipment which is not equipped with the scrolling function is the 
system combined with the endoscope, it can be said that the tip location of an endoscope expresses the range of an 
image pick-up image mostly. 

[0009] However, in the case of the system combined with endoscope equipment equipped with the above-mentioned 
scrolling function, there is a problem from which the center position of an image pick-up image shifts [ center position , 
of an endoscope / optical-axis ] by performing scrolling of image pick-up equipment. Therefore, when it uses for the 
system of the conventional operation microscope combining endoscope equipment equipped with this scrolling 
function, the data of the tip location of the insertion section in the detected endoscope may not express the observation 



location of an image pick-up image correctly. 

[0010] This invention was made paying attention to the above-mentioned situation, and the purpose is in offering the 
operating area observation system which can detect the observation location of an image pick-up image correctly, and 
can be shown to a way person, even when the system which combined an operation microscope and endoscope 
equipment equipped with the scrolling function is used and scrolling is performed. 
[0011] 

[Means for Solving the Problem] An image data-hold means by which invention of claim 1 holds the three-dimension 
image data about an operating area, An observation means to observe the part of a request of said operating area, and a 
scrolling means to be formed in said observation means and to move the visual field of said observation means, Using 
the migration information on the visual field of said observation means by location detection means to detect the three- 
dimension location of said observation means, and the three-dimension image data, said location detection means and 
said scrolling means of said operating area which said image data-hold means holds While calculating the three- 
dimension location to said operating area of the part of a request of said operating area which said observation means is 
observing It is the operating area observation system characterized by providing the operation part which superimposes 
and carries out the display output of the three-dimension location to said operating area of the part of a request of said 
operating area called for by this result of an operation to the three-dimension image data of said operating area. And in 
invention of this claim 1, in case the part of a request of an operating area is observed with an observation means, the 
visual field of an observation means is moved with a scrolling means. At this time, a location detection means detects 
the three-di^ means. Furthermore, while calculating 

the operating area of the part of a request of the operating area which the observation means is observing by operation 
part, the three-dimension location to the operating area of the part of a request of the operating area called for by this 
result of an operation is superimposed on the three-dimension image data of an operating area, and is made to carry out 
a display output using the migration information on the visual field of the observation means by the three-dimension 
image data, the location detection means, and the scrolling means of the operating area which an image data-hold 
means holds. 

[0012] In invention of claim 2, said observation means possesses the endoscope which has the insertion section inserted 
into a lumen, and the TV camera connected with this endoscope free [ attachment and detachment ]. Said TV camera 
An image pick-up means to picturize the observation image of analyte observed by said endoscope, It is the operating 
area observation system according to claim 1 characterized by providing either of the variable power optical-system 
migration means to which the variable power optical system which performs variable power of said observation image, 
and the image pick-up range migration means to which the image pick-up range of said image pick-up means is moved 
at least or said variable power optical system is moved. And an endoscope and the TV camera connected with this 
endoscope free [ attachment and detachment ] constitute an observation means from invention of this claim 2. 
Furthermore, while the observation image of analyte observed by the endoscope is picturized with the image pick-up 
means of a TV camera and variable power optical system performs variable power of an observation image, the image 
pick-up range of an image pick-up means is moved with an image pick-up range migration means, or it is made to 
move variable power optical system with a variable power optical-system migration means. 
[0013] An image data-hold means by which invention of claim 3 holds the three-dimension image data about an 
operating area, An observation means to observe the part of a request of said operating area, and a scrolling means to 
be formed in said observation means and to move the visual field of said observation means, Using the migration 
information on the visual field of said observation means by location detection means to detect the three-dimension 
location of said observation means, and the three-dimension image data, said location detection means and said 
scrolling means of said operating area which said image data-hold means holds While calculating the three-dimension 
location to said operating area of the part of a request of said operating area which said observation means is observing 
The operation part which superimposes and carries out the display output of the three-dimension location to said 
operating area of the part of a request of said op.eraiiiig^ek'tuil'ed'foi by 'this result of an operation to the three- 
dimension image data of said operating area, A display means to display the display output from this operation part, 
and an input means to input the observation purpose location which said observation means observes to the image of 
said operating area displayed with this display means, It is the operating area observation system characterized by 
providing the observation means drive control means which drive control of said scrolling means is carried out 
[ control means ] based on the signal from this input means, and moves the visual field of said observation means to 
said observation purpose location. And in invention of this claim 3, the display output from the operation part of claim 
1 is displayed on a display means. Furthermore, after inputting the observation purpose location which an observation 
means observes with an input means to the image of the operating area displayed with this display means, drive control 
of the scrolling means is carried out, and it is made move the visual field of an observation means to the observation 
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purpose location by the observation means drive control means based on the signal from this input means. 
[0014] . 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 1st of this invention is explained with 
reference to drawing 1 thru/or drawing 5 . Drawing 1 shows the outline configuration of the whole operation 
microscope system which is an operating area observation system of the gestalt of this operation. It is the bed for an 
operation on which, as for the operation microscope (observation equipment) with which one is installed in the 
operating room in drawing 1 , and 2, the mirror body of this operation microscope 1 is put, and, as for 61, the patient 32 
is put. Here, the stanchion 5 set up on the movable base 4 and this base 4 in the floor line is formed in the stand 3 of an 
operation microscope 1. In addition, the stand 3 of an operation microscope 1 is arranged at the point side (for example, 
side by which the head of the patient 32 on a bed 61 is arranged) of the bed 61 for an operation in an operating room. 
[0015] Furthermore, the support device 62 which supports the mirror body 2 of an operation microscope 1 movable in 
the direction of arbitration is formed in the upper part of a stanchion 5. The 1st arm 6, the 2nd arm 7, and the 3rd arm 8 
are formed in this support device 62. Here, the light source for lighting which is not illustrated is built in the 1st arm 6. 
And the end section of this 1st arm 6 is attached in the upper part of a stanchion 5 free [ rotation ] centering on the shaft 
01 of the direction of an abbreviation vertical. 

[0016] Furthermore, the end section of the 2nd arm 7 is attached in the other end of the 1st arm 6 free [ rotation ] 
centering on the shaft 02 of the direction of an abbreviation vertical, this 2nd arm 7 is formed by the pantograph arm 
which consists of a link mechanism and a spring member for balance adjustment - having - the vertical direction - 

• n$igratiGn^riUs.;Op^ - .... . ..? «W> • * - , a 

[0017] Moreover, the end of the 3rd arm 8 is attached in the other end of the 2nd arm 7 free [ rotation ] centering on the 
shaft 03 of the direction of an abbreviation vertical. The mirror body 2 of an operation microscope 1 is connected with 
the other end of this 3rd arm 8. Furthermore, this 3rd arm 8 is supported respectively free [ rotation ] on the 
abbreviation horizontal plane centering on two shafts 04 and 05 of the direction which intersects perpendicularly 
mutually. And the mirror body 2 is supported by this 3rd arm 8 possible in forward-and-backward inclination of a way 
person's longitudinal direction centering on the shaft 05 centering on the shaft 04, respectively possible in forward- 
and-backward inclination of the cross direction to a way person's observation direction. 
[0018] Moreover, the electromagnetic brake which is not illustrated is respectively prepared in bearing in each 
revolving shafts 01-05 of the support device 62. This electromagnetic brake is connected with the electromagnetic- 
brake power circuit which was built in the stanchion 5 and which is not illustrated. Furthermore, this electromagnetic- 
brake power circuit is connected with the switch 10 formed in the grip 9 fixed to one by the mirror body 2 as shown in 
drawing 2 . 

[0019] And on-off operation of the electromagnetic brake of each revolving shafts 01-05 is carried out by the switch 
10. Here, when ON actuation of the switch 10 is carried out, for example, by carrying out OFF actuation of the 
electromagnetic brake of each revolving shafts 01-05, the support device 62 can be held in the state of lock discharge, 
and a mirror body 2 can justify freely spatially. And when off actuation of the switch 10 is carried out, ON actuation of 
the electromagnetic brake of each revolving shafts 01-05 is carried out, the support device 62 is switched to a lock 
condition, and location immobilization of a mirror body 2 is performed. 

[0020] Moreover, drawing 4 shows the outline configuration of the mirror body 2 of an operation microscope 1. One 
objective lens 1 1 and the observation optical system 14A and 14B of a right-and-left pair are formed in this mirror 
body 2. Here, on the observation optical axis of each observation optical system 14A and 14B on either side, the 
variable power optical system 12, the image formation lenses 13a and 13b on either side, and the oculars 14a and 14b 
on either side are arranged in order. And solid observation optical system is constituted by the observation optical 
system 14A and 14B of this Uichi Hidari pair. 

[0021] Moreover, the image formation side with the image formation lenses 13a and 13b is installed so that it may be 
arranged in the focaHocation of oculars 14a and 14b, respectively. In addition, 15 in drawing 2 shows the position 
sensor to which the focal location of the solid observation ^optical sy stem tf a min or body 2 and 1 6 in drawing 4 detect 
the lens location of an objective lens 11, respectively. Here, an objective lens 1 1 is connected with the motor which is 
not illustrated, and is supported movable in the direction of an optical axis. And it is constituted so that the lens location 
of the direction of an optical axis of this objective lens 1 1 can detect by the position sensor 16. 

[0022] Moreover, as shown in drawing 2 , the signal plate 17 for the digitizer (location detection means) 26 mentioned 
later to detect the three-dimension coordinate of a mirror body 2 on a mirror body 2 is positioned by the position of the 
side face of this mirror body 2, and it is fixed to one. With the gestalt of plurality and this operation, three LED 18a, 
18b, and 18c is being fixed to this signal plate 17 in one as a signal member. Such LED 18a, 18b, and 18c is connected 
with the LED control unit 19 shown in drawing 1 and drawing 3 , respectively. Furthermore, this LED control unit 19 
is connected with the metering device 20. 
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[0023] Moreover, the multi-joint manipulator 21 is connected with the mirror body 2. Two or more arms and the 
rotatable joint arranged at the connection section between each arm are prepared in this multi -joint manipulator 21. The 
electromagnetic brake which is not illustrated respectively is prepared in this joint. Furthermore, the rigid mirror 
connection 22 which can grasp the rigid mirror (observation means) 33 which is an endoscope is formed at the tip of 
this multi-joint manipulator 21. The rigid mirror 33 is connected with this rigid mirror connection 22 removable, after 
having been positioned by the position. 

[0024] Moreover, TV camera (observation means) 34 equipped with the scrolling function as shown in drawing 3 is 
connected to the rigid mirror 33 free [ attachment and detachment ]. Drawing 5 shows TV camera 34 equipped with 
this scrolling function. The zoom lens migration device (variable power optical-system migration means) 41 in which 
the zoom lens (variable power optical system) 40 which performs variable power of an observation image, and this 
zoom lens 40 are moved to this TV camera 34, CCD (image pick-up means)42 which picturizes the observation image 
of analyte observed with a rigid mirror 33, and the CCD migration device (image pick-up range migration means) 43 to 
which the image pick-up range of this CCD42 is moved are established. This CCD migration device 43 consists of X-Y 
stages. In addition, it is indicated about the detail structure of this CCD migration device 43 by Japanese Patent 
Application No. No. 3 19190 [ ten to ] for which these people already applied. 

[0025] Moreover, TV camera 34 is connected to the scrolling control unit 35 and the camera control unit 36 as shown 
in drawing 3 . Here, the camera control unit 36 is connected to the monitor (display means) 37. Furthermore, the 
scrolling control unit 35 is connected with the workstation 23 and the scrolling command switch (input means) 38 

ati^ part, . 

[0026] Moreover, the signal plate 24 for the digitizer 26 mentioned later to detect a three-dimension coordinate is being 
fixed to TV camera 34 free [ attachment and detachment ]. This signal plate 24 is positioned by the position of the side 
face of TV camera 34 as shown in drawing 2 . Furthermore, four LED 25a, 25b, 25c, and 25d is being fixed to the 
signal plate 24 by one as a signal member. As such LED 25a, 25b, 25c, and 25d is'also shown in drawing 3 , it connects 
with the LED control unit 19, respectively. 

[0027] Moreover, in the operating room, the digitizer 26 which is optical location detection equipment for detecting the 
location in an LED 18a, 18b, and 18c of the signal plate 17 on a mirror body 2 and LED [ of the signal plate 24 of TV 
camera 34 / 25a 25b, 25c, and 25d ] three-dimension coordinate is installed. This digitizer 26 is arranged at the end face 
section side (for example, side by which the step side of the patient 32 on a bed 61 is arranged) of the bed 61 for an 
operation in an operating room, as shown in drawing 1 . 

[0028] This digitizer 26 is constituted by the camera supporter material 28 to which.the location of two sets of CCD 
cameras 27a and 27b and each CCD cameras 27a and 27b is made to fix as a receiving member, and the stand 30. 
Moreover, each CCD cameras 27a and 27b are connected with the metering device 20, respectively. This metering 
device 20 is further connected with the workstation 23 through A/D converter 29. 

[0029] This workstation 23 is connected with the monitor 39. Furthermore, storage section (image data-hold means) 
23a is built in this workstation 23. The data which processed the fault image data based on CT and image diagnostic 
equipment which is called MRI, and which is not illustrated and fault image data into storage section 23a of this 
workstation 23 beforehand in before an operation, and were reconstructed by the three dimension are recorded. 
[0030] Moreover, three mark members 31a, 3 lb, and 3 lc are stuck on head 32a of the patient 322 who becomes a 
candidate for a therapy as shown in drawing 2 . In addition, Ob-XbYbZb is living body system of coordinates defined 
on the basis of the mark members 31a, 31b, and 31c in drawing 2 . 

[003 1] Next, an operation of the gestalt of this implementation of the above-mentioned configuration is explained. 
Here, the case where the system of the operation microscope 1 of the gestalt of this operation performs brain surgery of 
a patient's 32 head 32a, for example is explained. First, fault images beforehand photoed before the operation, such as 
CT and MRI equipment, are reconstructed to three-dimension image data, and it records on storage section 23a of a 
workstation 23. . ^ 

[0032] Moreover, in beginning an operation, a calibration (storage of li viirg body sy stem ^coordinates Ob-chi 
bYbZb) is performed using the mark members 31a, 31b, and 3 lc in order to take correlation with the fault image data 
in a workstation 23, and an operating area. 

[0033] At the time of the activity of this calibration, before an operation, the mark members 31a, 3 lb, and 3 lc which 
can be photoed with CT-MRI equipment etc. are stuck on a patient's 32 head 32a, and a tomogram is photoed with CT- 
MRI equipment etc. This tomogram is reconstructed in a three-dimension image, and it records on storage section 23a 
of a workstation 23. The system of coordinates of this three-dimension image are set up on the basis of the location of 
the mark members 3 1 a, 3 1 b, and 3 1 c. 

[0034] And it faces beginning an operation and the correlation with the system of coordinates of the three-dimension 
image built by before an operation and the operating area of a real image is taken as follows. First, it points to the mark 
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members 3 la, 3 lb, and 31c stuck on a patient's 32 head 32a fixed to the bed 61 with the rigid mirror 33 which is the 
probe with which LED 25a, 25b, 25c, and 25d which is a signal member was attached, and a digitizer 26 detects the 
three-dimension location of the mark members 3 la, 3 lb, and 31c. 

[0035] Then, it defines based on the location detected here, three-dimension position-coordinate system i.e., the 
living body system of coordinates, detected with a digitizer 26. And the three-dimension image of an operating area 45 
built based on the fault image is displayed by the location of the mark members 3 la, 3 lb, and 3 1c in these two system 
of coordinates on a monitor 39 based on living body system of coordinates by changing the system of coordinates of 
the built three-dimension image into living body system of coordinates. 

[0036] According to the above calibration activity, living body system of coordinates are memorized in a workstation 
23, and the three-dimension image data of an operating area 45 is displayed on the living body system of coordinates in 
an image on a monitor 39. Then, the way person 44 grasps the grip 9 of the mirror body 2 of an operation microscope 
1, cancels the electromagnetic brake built in shafts 01-05 by pushing a switch 10, moves a mirror body 2, and 
positions the focal location 15 to the observation part of an operating area 45. 

[0037] Moreover, incidence of the flux of light emitted from the operating area 45 at the time of observation by the 
operation microscope 1 is carried out to a mirror body 2. At this time, from an objective lens 1 1, the flux of light which 
carried out incidence to the mirror body 2 penetrates image formation lens 13aand[ variable power optical yarn 12 and ] 
13b, and ocular 14a and 14b, and is observed, and the way person 44 observes an operating area 45 for a desired scale 
factor. In addition, when the focal location after observation does not suit, it focuses by driving by the motor which 
• does. J^til^ - ■ /* ^^^.-r ^,^.r.,^^ 

[0038] Moreover, during observation by the operation microscope 1, a digitizer 26 detects LED 18a, 18b, and 18c of 
the signal plate 17 on a mirror body 2, signal processing of the detecting signal is carried out with a metering device 20 
and A/D converter 29, and the location and posture in living body system of coordinates of a signal plate 17 are 
detected by the workstation 23. Here, since the signal plate 17 is attached in the predetermined location of a mirror 
body 2, the location and posture oyer living body system of coordinates of a mirror body 2 are computed by the 
operation. 

[0039] Moreover, the positional information of an objective lens 1 1 is transmitted to a workstation 23 by the position 
sensor 16. At this time, the relative position of the focal location 15 to a mirror body 2 is computed from the positional 
information of an objective lens 1 1 by workstation 23. Furthermore, the location of the focal location 15 in living body 
system of coordinates calculates from the location and posture in the living body system of coordinates of a mirror 
body 2, and the relative position of the focal location 15 to a mirror body 2. At this time, three-dimension image data 
and the focal location 15 are superimposed and displayed on a monitor 39 by the living body system of coordinates on 
an image. 

[0040] By the above actuation, the way person 43 can observe the image with which the image of the operating area 45 
by the three-dimension image data displayed on the screen of a monitor 39 was overlapped on the focal location 15 by 
viewing the screen of a monitor 39. And the observation location of a microscope 1 can be known on the image by 
three-dimension image data by observing the display image of this monitor 39. 

[0041] Moreover, a rigid mirror 33 is held at the multi-joint manipulator 21, and is being fixed to the location which 
can observe the field which cannot be covered with the operation microscope 1 . And when way person 43 self or an 
assistant operates the scrolling command switch 38 according to directions of a way person, scrolling can be performed 
without moving TV camera 34 and a rigid mirror 33, and a desired visual field can be acquired. 
[0042] The observation location in the living body system of coordinates of this TV camera 34 is computed as follows. 
First, a digitizer 26 detects LED 25a, 25b, 25c, and 25d currently fixed to the signal plate 24 by the side of TV camera 
34 by one. Signal processing of the detecting signal from the digitizer 26 is carried out with a metering device 20 and 
A/D converter 29, and the position coordinate and posture in living body system of coordinates of a signal plate 24 are 
detected by the workstation 23. In addition, the distinction with the signal plate 17 attached in the mirror body 2 of an 
operation microscope 1 and the signal plate 24 by the sidd of TV tfanr^grisi 3*4* identifies by chaiiging the luminescent 
color of LED currently fixed to each signal plate, or carrying out the time-sharing drive of each LED in the LED 
control circuit 19. 

[0043] Moreover, since the rigid mirror connection 22 is fixing the rigid mirror 33 by the position, the die length of the 
rigid mirror 33 from the fixed part of this rigid mirror 33 to the tip of a rigid mirror 33 is known. Therefore, the 
position coordinate and posture at rigid mirror 33 tip are detected by the die length of this rigid mirror 33 by 
workstation 23. 

[0044] Furthermore, the two-dimensional position coordinate of CCD42 in TV camera 34 is held with the scrolling 
control unit 35. And the two-dimensional position coordinate of CCD42 outputted from this scrolling control unit 35 is 
inputted into a workstation 23. This two-dimensional coordinate is a relative position to the tip location of a rigid 
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rtiirror 33, and expresses the gap from the optical-axis core of the observation image which is transmitted to TV camera 
• 34 and picturized with a rigid mirror 33. 

[0045] Moreover, since the relation between the direction of four directions of the two-dimensional coordinate of this 
CCD42 and the installation location to TV camera 34 of a signal plate 24 is known, a workstation 23 detects the 
observation location of TV camera 34 in living body system of coordinates with the two-dimensional coordinate of 
inputted CCD42, the tip position coordinate of a rigid mirror 33, and the zoom scale factor of TV camera 34. Here, the 
location of a zoom lens 40 is held at the scrolling control unit 35, and a workstation 23 computes the zoom scale factor 
of TV camera 34 by the input of this location. And the observation location of TV camera 34 is further superimposed 
and displayed on the monitor 39 with which the three-dimension image data superimposed on the focal location 15 of 
an operation microscope 1 is displayed. 

[0046] Then, the following effectiveness is done so if it is in the thing of the above-mentioned configuration. That is, 
since the observation location of this TV camera 34 is superimposed on the three-dimension image data of the 
operating area 45 which detects the observation location of TV camera 34 and is displayed on the monitor 39 and it was; 
made display on it, the way person 44 can be made to recognize the observation location of TV camera 34 correctly 
with the gestalt of this operation, in the operation microscope system which used together the operation microscope 1 
and TV camera 34 equipped with the scrolling function, also where scrolling is performed. Therefore, in case detailed 
brain surgery is carried out to insurance, for example, compaction of operation time amount and fatigue reduction of a 
way person can be aimed at. 
* - 4&Q47pn ad^ camera 34 .-use&sdi^^ 

operation, and the elasticity endoscope with which the insertion section was equipped with the curve device, and it had 
CCD at the tip may be used. In this case, an endoscope is equipped with a means to detect the curve angle of the 
insertion section, and the workstation 23 is equipped with the processing algorithm which computes the tip location of 
the insertion section of an endoscope from this curve angle. 

[0048] Moreover, drawing 6 and drawing 7 show the gestalt of operation of the 2nd of this invention. The gestalt of this; 
operation omits the signal plate 24 attached in TV camera 34 of the gestalt (refer to drawing 1 thru/or drawin g 5 ) of the 
1st operation, and changes it into the configuration superimposed and displayed on the three-dimension image data of 
the operating area 45 which detects the observation location of TV camera 34 instead, and is displayed on the monitor 
39. In addition, in drawing 6 and drawing 7 , the same sign is given to the same part as the operation microscope 
system of the gestalt of the 1st operation, and the explanation is omitted here. 

[0049] Moreover, the multi-joint manipulator 46 connected with the mirror body 2 as shown in drawing 7 consists of 
gestalten of this operation as follows. That is, the 1st arm 47, the 2nd arm 48, the 3rd arm 49, the TV camera 
connection 50, and six rotatable joints 5 la-5 If are formed in the multi-joint manipulator 46 of the gestalt of this 
operation, respectively. 

[0050] Here, the end of the 1st arm 47 is being fixed to the mirror body 2 by one. Furthermore, joint 51a which rotates 
centering on a revolving shaft SI, and joint 51b which rotates centering on the revolving shaft S2 perpendicular to 
space are arranged in the connection section between the other end of the 1st arm 47, and the end of the 2nd arm 48. 
[0051] Similarly, 5 Id of joints rotated focusing on joint 51c which rotates centering on a revolving shaft S3, and 
revolving-shaft S4 perpendicular to space is arranged in the connection section between the other end of the 2nd arm 
48, and the end of the 3rd arm 49. 

[0052] Moreover, 5 If of joints rotated centering on joint 5 le which rotates centering on a revolving shaft S5, and the 
revolving shaft S6 perpendicular to space is arranged in the connection section between the other end of the 3rd arm 49, 
and the end of the TV camera connection 50. 

[0053] Furthermore, the rotation section 52 which can support TV camera 34 is formed in the other end of the TV 
camera connection 50. The rotation section 52 of this TV camera connection 50 is supported pivotable centering on the 
revolving shaft S7. And TV camera 34 is connected with the rotation section 52 of this TV camera connection 50 
removable. At this time, the rotation section 52 of the TV caii^r^'cC&iec&h 50 is positioned by the position of TV 
camera 34. 

[0054] Moreover, each joints 5 la-5 If and the rotation section 52 are equipped with Encoders 53a-53g. These encoders 
53a-53g are connected with the workstation 23 as shown in drawing 6 . Thereby, the multi-joint manipulator 46 in 
which include-angle detection of each joints 51 a^5 If and the rotation section 52 is possible is constituted. Furthermore, 
the electromagnetic brake which is not illustrated is respectively prepared in each joints 5 la-5 If and the rotation 
section 52. 

[0055] Next, an operation of the gestalt of this operation is explained. The mirror body 2 of an operation microscope 1 
is positioned in the same procedure as the gestalt of the 1st operation, the three-dimension image data of an operating 
area 45 is overlapped on the location of the focal location 15 in living body system of coordinates, and it is expressed 
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as the gestalt of this operation on a monitor 39. 
■ [0056] Moreover, the observation location of TV camera 34 in living body system of coordinates is the following, and 
is made and computed. That is, each joints 51a-51f of the multi-joint manipulator 46 and the angle of rotation of the 
rotation section 52 are transmitted to a workstation 23 by Encoders 53a-53g. At this time, sequential count of the 
location of the 2nd arm 48 to the 1st arm 47 currently fixed to the mirror body 2 by the well-known mathematical 
technique generally known, the location of the 3rd arm 49 to the 2nd arm 48, and the location of the TV camera 
connection 50 to the 3rd arm 49 is carried out by workstation 23. 

[0057] Furthermore, since the rotation section 52 of the TV camera connection 50 is fixing TV camera 34 by the 
position, the die length from the fixed position of this predetermined TV camera 34 to the tip of a rigid mirror 33 is 
known. Therefore, the position coordinate and posture at a tip of a rigid mirror 33 are detected by workstation 23 by the 
die length from the fixed position of this TV camera 34 to the tip of a rigid mirror 33. 

[0058] Moreover, the two-dimensional position coordinate of CCD42 in TV camera 34 is held with the scrolling 
control unit 35. And the two-dimensional position coordinate of CCD42 outputted from this scrolling control unit 35 is 
inputted into a workstation 23. This two-dimensional coordinate is a relative position to the tip location of a rigid 
mirror 33, and expresses the gap from the optical-axis core of the observation image which is transmitted to TV camera 
34 and picturized with a rigid mirror 33. 

[0059] Furthermore, correlation with the direction of four directions of the two-dimensional coordinate of CCD42 and 
the location at the tip of a rigid mirror 33 can be taken by detecting the angle of rotation of TV camera 34 by encoder 
f ... r ,-v5?igvp^parad4r: -tk&^otaticn -section 52*af the :TV can^era^connjecticn 50 cf4he multi-joint ^ 

workstation 23 detects the observation location of TV camera 34 in living body system of coordinates by the two- 
dimensional coordinate of CCD42, and the coordinate of the tip location of a rigid mirror 33. And the observation 
location of TV camera 34 is also further superimposed and displayed on the monitor 39 with which the three-dimension? 
image data superimposed on the focal location 15 of an operation microscope 1 is displayed. 
[0060] Then, since it superimposes on the three-dimension image data of the operating area 45 which detects the 
observation location of TV camera 34 and is displayed on the monitor 39 and made to display according to the gestalt 
of this operation The observation location of TV camera 34 can be superimposed and displayed on the three-dimension 
image data of the operating area 45 currently displayed on the monitor 39, without photoing the signal plate 24 attached? 
in TV camera 34 like the gestalt of the 1st operation with a digitizer 26. Therefore, the degree of freedom of installation 
of a digitizer 26 can use increase and the limited operation space effectively. 

[0061] In addition, the same effectiveness can be acquired even if it uses the endoscope which has a curve device 
instead of TV camera 34 like the gestalt of the 1st operation. 

[0062] Moreover, drawing 8 thru/or drawing 10 show the gestalt of operation of the 3rd of this invention. The gestalt of 
this operation changes the operation microscope structure of a system of the gestalt (refer to drawing 1 thru/or drawing 
5 ) of the 1st operation as follows. 

[0063] That is, with the gestalt of this operation, as shown in drawing 8 , the 2D pointer 54 is connected to the 
workstation 23. A trackball, a joy stick, etc. with which this 2D pointer 54 can detect the variation rate on a two- 
dimensional flat surface are suitable. 

[0064] Moreover, in addition to the signal line for the connection between a workstation 23 and the scrolling control 
unit 35 to transmit the two-dimensional location of CCD42 built in TV camera 34, the signal line which transmits a 
scrolling command is newly prepared. 

[0065] Moreover, drawing 9 shows the image displayed on a monitor 39. A superposition indication of the graphic 
cursor 55 which expresses the focal distance of an operation microscope 1 as the image for a point of the rigid mirror 
33 computed by the display image of this monitor 39 by workstation 23 with the image of the operating area 45 
reconstructed by the three dimension abased on the way shear layer image of a patient's 32 head 32a further, and the 
graphic cursor 56 which shows the observation location of TV camera 34 which has a scrolling function is given, 
respectively. 

[0066] Next, an operation of the gestalt of this implementation of the above-mentioned configuration is explained. At 
the time of the operation microscope system use of the gestalt of this operation, the assistant who received directions of 
the way person 44 in the condition that the image shown in a monitor 39 at drawing 9 is displayed operates the 2D 
pointer 54, observing the image of the monitor 39 with which a superposition indication of the above-mentioned 
information is given to the three-dimension image data of an operating area 45. At this time, a workstation 23 moves 
the location of a graphic cursor 56 based on the two-dimensional positional information detected with this 2D pointer 
54. 

[0067] And by turning on the switch of operation which is not illustrated, after moving a graphic cursor 56 even to a 
location to observe, scrolling actuation is performed by TV camera 34 so that the location specified with cursor 56 may 
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be picturized. 

. [0068] This processing is explained using the flow chart of drawing 10 . First, at step S 1 , a workstation 23 moves a 
graphic cursor 56 based on the two-dimensional position signal inputted from the 2D pointer 54. Migration of this 
graphic cursor 56 is limited on the image pick-up flat surface computed from the three-dimension location and posture 
at rigid mirror 33 tip. 

[0069] Furthermore, after graphic cursor 56 migration, if the condition that the scrolling command switch 38 is turned 
on at the following step S2 is detected, it will progress to the following step S3. At this step S3, the position coordinate 
in the living body system of coordinates of a graphic cursor 56 is changed into the command location for operating the 
CCD migration device 43 inside TV camera 34 using the three-dimension position coordinate at rigid mirror 33 tip, and 
the zoom scale factor of TV camera 34. 

[0070] Then, by the following step S4, this computed command location is outputted to the scrolling control unit 35, 
and scrolling to the location specified by the graphic cursor 56 is performed. 

[0071] Then, the following effectiveness is done so if it is in the thing of the above-mentioned configuration. That is, 
with the gestalt of this operation, by specifying a location observing by the graphic cursor 56 on a monitor 39, since 
scrolling of TV camera 34 can be performed, compared with actuation by the scrolling command switch 38, a desired 
visual field can be acquired by easier actuation. 

[0072] In addition, this operation gestalt may be applied to the gestalt of the 2nd operation. Moreover, above, you may 
make it the configuration which prepares the half mirror which is not illustrated in a mirror body 2 so that the three- 
.. :::,dimerisi.Oft-j.n5age data gea&gte&hy.^ all operations and the.i^ 

camera 34 can be observed by the picture signal mixer which is not illustrated to the operating area 45 and coincidence 
which observe with an operation microscope 1 . 

[0073] Furthermore, as for this invention, it is needless to say that deformation implementation can be variously carried 
out in the range which is not limited to the gestalt of the above-mentioned implementation and does not deviate from 
the summary of this invention. Next, other characteristic technical matters of this application are written in addition as 
follows. 

Account (additional remark term 1) The 1st detection means which detects the three-dimension location of the 
microscope to an operating area, The 2nd detection means which detects the three-dimension location to the operating 
area of an observation means to provide a scrolling function, The operation microscope system which possesses the 
operation part which calculates the three-dimension location to the operating area of said observation location based on 
the detection result of the 3rd detection means which detects the observation location to the location of said observation 
means, and the said 1st, 2nd, and 3rd detection means. 

[0074] (An additional remark term 2) the TV camera which an observation means possesses a hard endoscope, an 
image pick-up means picturize the observation image of said endoscope, the variable-power optical system that 
performs variable power of said observation image, the image pick-up range migration means to which the image pick- 
up range of said image pick-up means moves, and the variable-power optical-system migration means to which said 
variable-power optical system moves in an additional remark term 1, and is connected free [ said endoscope and 
attachment and detachment ] — since — it becomes. 

[0075] (Additional remark term 3) In the additional remark term 1, an observation means is an endoscope possessing 
the insertion section which has flexibility, the curve device in which said insertion section tip is incurvated, and the 
image pick-up means arranged at said tip of the insertion section. 

[0076] (Additional remark term 4) The 1st detection means which detects the observation location of the microscope to 
an operating area, The 2nd detection means which detects the three-dimension location to the operating area of an 
observation means to provide a scrolling function, The 3rd detection means which detects the observation location to 
the location of said observation means, The operation part which calculates the three-dimension location to the 
operating area of said observation location, and generates the superposition image of the three-dimension location and 
the fault image of an operating area which were calculated based on the detection result of the said 1st, '2ml, and 3rd 
detection means, A display means to display said superposition image, and an input means to input the observation 
purpose location by said observation means, The operation microscope system possessing the observation means drive 
control means to which movement magnitude of the visual field of an observation means is carried out based on the 
signal from said input means so that said observation purpose location may be made observable. 
[0077] (An additional remark term 5) the TV camera which an observation means possesses a hard endoscope, an 
image pick-up means picturize the observation image of said endoscope, the variable-power optical system that 
performs variable power of said observation image, the image pick-up range migration means to which the image pick- 
up range of said image pick-up means moves, and the variable-power optical -system migration means to which said 
variable-power optical system moves in an additional remark term 4, and is connected free [ said endoscope and 
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attachment and detachment ] - since - it becomes. 

[0078] (Additional remark term 6) In the additional remark term 4, an observation means is an endoscope possessing 
the insertion section which has flexibility, the curve device in which said insertion section tip is incurvated, and the 
image pick-up means arranged at said tip of the insertion section. 

[0079] (Additional remark term 7) In the additional remark terms 4-6, an input means is the touch panel attached to the 
image display side of said display means. 

[0080] (The conventional technique of the additional remark terms 1-7) the operation planned creation before the 
operation there is also development of an imaging diagnostic technology in recent years in the micro surgery which 
conducts a detailed operation using an operation microscope, and using the fault image - these image information is 
further used effectively also during an operation, and amelioration of an operation device is advanced aiming at the 
safer operation. 

[0081] Locations used [ especially ] together by the observation location in an operation microscope or operation in the 
brain surgery field, such as an endoscope (rigid mirror) and a treatment implement, are detected, and aiming at 
integration with the fault image obtained before the operation is performed. These people are indicating the system 
which superimposes and displays the observation location of an operation microscope, and the location at the tip of a 
treatment implement on the three-dimension image data created based on the fault image obtained before the operation 
in Japanese Patent Application No. 10-3 19190. 

[0082] On the other hand, these people are indicating endoscope equipment equipped with the scrolling function as 
the;*- areindlcatkig t^M^^S^^A^Sm^^ squipmenkcaa j^ffirai scrolling .wherejhe loQ^^ofth^ ^e.D]c^ iw 
up section (a rigid mirror and TV camera) is fixed, it does not do damage to a body tissue at the time of scrolling, and 
its safety is high. It is thought that it can demonstrate greatest effectiveness that the organization for treatment applies 
the system which combined an operation microscope and this equipment from such a point to very delicate brain 
surgery. 

[0083] (Technical problem which the additional remark terms 1-3 tend to solve) When using combining an operation 
microscope and endoscope equipment equipped with the scrolling function, the tip location of an endoscope is 
detected, by superimposing and displaying on the above-mentioned three-dimension image data, the observation range 
of endoscope equipment and dissection of a patient are associated, and the information which can be held can be shown 
to a way person. However, the location at the tip of an endoscope is detected by the conventional location detection 
means. Since the visual-axis core of an endoscope is in agreement with the core of an image pick-up image when the 
usual image pick-up equipment which does not have a scrolling function is combined with the endoscope, it can be said 
that the endoscope tip location expresses the image pick-up image range mostly. However, when performing scrolling 
in the case of endoscope equipment equipped with the above-mentioned scrolling function, the core of an image pick- 
up image shifts from the optical-axis core of an endoscope. Therefore, when this endoscope equipment is used for the 
conventional system, the detected endoscope tip location does not express the observation location of an image pick-up 
image. 

[0084] (The purpose of the additional remark terms 1-3) Operation microscope system distribution which combined the 
operation microscope which the observation location of an image pick-up image is detected, and can show a way 
person also where scrolling is performed, and the endoscope equipment which has a scrolling function. 
[0085] (Technical problem which the additional remark terms 4-7 tend to solve) In the above-mentioned endoscope 
equipment, although an input means to perform scrolling has the actuation switch attached in the treatment implement, 
a foot switch or a voice recognition unit, eta, all input the direction of scrolling (four-directions slant). It is difficult to 
manage actuation of 1 action to perform scrolling to a field to observe using this input means, and it needs complicated 
actuation. When it is moreover hard to hold the orientation of the direction of four directions of image pick-up 
equipment, there is a possibility of getting confused, without the ability performing scrolling to the meant direction. 
[0086] (The purpose of the additional remark terms 4-7) Operation microscope system distribution which combined the 
operation microscope 1 and the endoscope equipment which has a scicliing function which can perform scrolling of an 
endoscope image with the field to observe directly by easy actuation. 

[0087] (The effectiveness of additional remark terms 1-7) The operation microscope system which combined the 
operation microscope which the observation location of an image pick-up image is detected, and can show a way 
person also where scrolling is performed, and the endoscope equipment which has a scrolling function can offer by 
detecting the observation location of the endoscope equipment which has a scrolling function as a three-dimension 
location to an operating area according to this invention. 

[0088] (Additional remark term 8) An image data-hold means to hold the three-dimension image data about an 
operating area, An observation means to observe the part of a request of said operating area, and a scrolling means to 
be formed in said observation means and to move the visual field of said observation means, Using the migration 
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information on the visual field of said observation means by location detection means to detect the three-dimension 
location of said observation means, and the three-dimension image data, said location detection means and said 
scrolling means of said operating area which said image data-hold means holds While calculating the three-dimension 
location to said operating area of the part of a request of said operating area which said observation means is observing 
The operating area observation system characterized by having superimposed on the three-dimension image data of 
said operating area, and having the operation part which carries out the display output of the three-dimension location 
to said operating area of the part of a request of said operating area called for by the result of an operation by said 
operation part. 

[0089] (Additional remark term 9) An image pick-up means by which said observation means picturizes the endoscope 
which has the insertion section, and the observation image of analyte, The variable power optical system which 
performs variable power of said observation image, and the image pick-up range migration means to which the image 
pick-up range of said image pick-up means is moved, An operating area observation system given in the additional 
remark term 8 characterized by having the TV camera which has one [ at least ] means of the variable power optical- 
system migration means to which said variable power optical system is moved, and is connected with said endoscope 
free [ attachment and detachment ]. 

[0090] (Additional remark term 10) An image data-hold means to hold the three-dimension image data about an 
operating area, An observation means to observe the part of a request of said operating area, and a scrolling means to 
be formed in said observation means and to move the visual field of said observation means, Using the migration 
informatlerT on th^ means to detect ^t^S^^n^XQU . . 

location of said observation means, and the three-dimension image data, said location detection means and said 
scrolling means of said operating area which said image data-hold means holds While calculating the three-dimension 
location to said operating area of the part of a request of said operating area which said observation means is observing 
The operation part which carries out the display output of the three-dimension location to said operating area of the part 
of a request of said operating area which was overlapped on the three-dimension image data of said operating area, and 
was called for by the result of an operation by said operation part, A display means to display the display output of said 
operation part, and an input means to input the observation purpose location which said observation means observes to 
the image of said operating area displayed with said display means, The operating area observation system 
characterized by having the observation means drive control means which moves the visual field of said observation 
means to said observation purpose location based on the signal from said input means. 
[0091] (Technical problem of the additional remark terms 8-10) Since the core of the image pick-up image of 
endoscope equipment of performing (1) scrolling shifts from the optical-axis core of an endoscope, the tip location of 
the detected endoscope does not express the observation location of an image pick-up image. (2) With the input means 
of the conventional scrolling, scrolling to the meant direction cannot be performed easily. 

[0092] (Means of the additional remark terms 8-10) Internal CCD is moved with (1) endoscope fixed, and scrolling is 
performed. (2) By touching the part of the arbitration on the image displayed on the monitor which installed the touch 
panel, direct an observation part and perform scrolling. 

[0093] (Additional remark term 1 1) An image data-hold means to hold the three-dimension image data about an 
operating area, The 1st observation means which observes said operating area, and the 1st detection means which is 
prepared in said 1st observation means and detects the three-dimension location of said 1st observation means, The 2nd 
observation means which observes the part of a request of said operating area, and a scrolling means to be formed in 
said 2nd observation means and to move the visual field of said 2nd observation means, A migration means to hold said 
2nd observation means, to move and to fix to a desired location, The 2nd detection means which is prepared in said the 
2nd observation means or said migration means, and detects the three-dimension location of said 2nd observation 
means, Using the migration information on the visual field of the three-dimension image data of said operating area 
which said image data-hold means holds, said 1st detection means, said 2nd detection means, and said 2nd observation 
meaiis by said scrolling means While calculating the three-dimension location to said operating area of the pzk of a 
request of said operating area which said 2nd observation means is observing The operation microscope system 
characterized by having superimposed on the three-dimension image data of said operating area, and having the 
operation part which carries out the display output of the three-dimension location to said operating area of the part of a 
request of said operating area called for by the result of an operation by said operation part. 

[0094] (Additional remark term 12) The endoscope with which said 2nd observation means has the insertion section, 
An image pick-up means to picturize the observation image of analyte, the variable power optical system which 
performs variable power of said observation image, And the TV camera which has one [ at least ] means of the image 
pick-up range migration means to which the image pick-up range of said image pick-up means is moved, and the 
variable power optical-system migration means to which said variable power optical system is moved, and is connected 
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with said endoscope free [ attachment and detachment ], An operation microscope system given in the additional 
. remark term 1 1 characterized by preparation ******. 
[0095] (Additional remark term 13) An image data-hold means to hold the three-dimension image data about an 
operating area, The 1st observation means which observes said operating area, and the 1st detection means which is 
prepared in said 1st observation means and detects the three-dimension location of said 1st observation means, The 2nd 
observation means which observes the part of a request of said operating area, and a scrolling means to be formed in 
said 2nd observation means and to move the visual field of said 2nd observation means, A migration means to hold said 
2nd observation means, to move and to fix to a desired location, The 2nd detection means which is prepared in said the 
2nd observation means or said migration means, and detects the three-dimension location of said 2nd observation 
means, Using the migration information on the visual field of the three-dimension image data of said operating area 
which said image data-hold means holds, said 1st detection means, said 2nd detection means, and said 2nd observation 
means by said scrolling means While calculating the three-dimension location to said operating area of the part of a 
request of said operating area which said 2nd observation means is observing The operation part which carries out the 
display output of the three-dimension location to said operating area of the part of a request of said operating area 
which was overlapped on the three-dimension image data of said operating area, and was called for by the result of an 
operation by said operation part, A display means to display the display output of said operation part, and an input 
means to input the observation purpose location which said 2nd observation means observes to the image of said 
operating area displayed with said display means, The operation microscope system characterized by having the 
^ cb serration- m ear: s f!r>eco^ 2nd obse^'ati on m$ans ^ 

purpose location based on the signal from said input means. 

[0096] (Additional remark term 14) The storage section holding the three-dimension image data about an operating 
area, The endoscope which observes the part of a request of said operating area, and the TV camera connected with this 
endoscope free [ attachment and detachment ], The CCD migration device which is prepared in said TV camera and 
moves the visual field of said TV camera, Using the migration information on the visual field of said TV camera by the 
digitizer which detects the three-dimension location of said TV camera, the three-dimension image data of said 
operating area which said storage section holds and said digitizer, and said CCD migration device While calculating the 
three-dimension location to said operating area of the part of a request of said operating area which said TV camera is 
observing The operating area observation system characterized by providing the workstation which superimposes and 
carries out the display output of the three-dimension location to said operating area of the part of a request of said 
operating area called for by this result of an operation to the three-dimension image data of said operating area. 
[0097] (Additional remark term 15) A means to detect the three-dimension location of said TV camera is an operating 
area observation system given in the additional remark term 14 characterized by being what detects the observation 
location of the TV camera in living body system of coordinates by detecting actuation of the multi -joint manipulator 
holding said TV camera. 
[0098] 

[Effect of the Invention] Since the observation location of the endoscope equipment which has a scrolling function was 
detected as a three-dimension location to an operating area according to invention of claim 1, even when the system 
which combined an operation microscope and endoscope equipment equipped with the scrolling function is used and 
scrolling is performed, the observation location of an image pick-up image can be detected correctly, and a way person 
can be shown. 

[0099] According to invention of claim 2, an endoscope and the TV camera connected with this endoscope free 
[ attachment and detachment ] constitute an observation means. While the observation image of analyte observed by the 
endoscope is picturized with the image pick-up means of a TV camera and variable power optical system performs 
variable power of an observation image Since the image pick-up range of an image pick-up means is moved with an 
image pick-up range migration means or it was made to move variable power optical system with a variable power 
optical -system migration means Even when the system which combined ;ur operation microscope and endoscope 
equipment equipped with the scrolling function is used and scrolling is performed, the observation location of an image 
pick-up image can be detected correctly, and a way person can be shown. 

[0100] According to invention of claim 3, the display output from the operation part of claim 1 is displayed on a 
display means. After inputting the observation purpose location which an observation means observes with an input 
means to the image of the operating area displayed with this display means, Since drive control of the scrolling means 
is carried out and it was made to move the visual field of an observation means to the observation purpose location by 
the observation means drive control means based on the signal from this input means Even when the system which 
combined an operation microscope and endoscope equipment equipped with the scrolling function is used and scrolling 
is performed, the observation location of an image pick-up image can be detected correctly, and a way person can be 
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shown. 



[Translation done.] 
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*• NOTICES * 



f 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] An image data-hold means to hold the three-dimension image data about an operating area, and an 
observation means to observe the part of a request of said operating area, A scrolling means to be formed in said 
observation means and to move the visual field of said observation means, Using the migration information on the 
visual field of said observation means by location detection means to detect the three-dimension location of said 
observation means, and the three-dimension image data, said location detection means and said scrolling means of said 
operating area which said image data-hold means holds While calculating the three-dimension location to said 
-cp(^c^ng ^t^x}t^k^ pa^i of a request of said operating area which"sai&t)bseroaticn means k ob serving Tm-9ppm\xii^- 
area observation system characterized by providing the operation part which superimposes and carries out thexlisplay 
output of the three-dimension location to said operating area of the part of a request of said operating area called for by 
this result of an operation to the three-dimension image data of said operating area. 

[Claim 2] Said observation means possesses the endoscope which has the insertion section inserted into a lumen, and 
the TV camera connected with this endoscope free [ attachment and detachment ]. Said TV camera An image pick-up 
means to picturize the observation image of analyte observed by said endoscope, The operating area observation 
system according to claim 1 characterized by providing either of the variable power optical-system migration means to 
which the variable power optical system which performs variable power of said observation image, and the image pick- 
up range migration means to which the image pick-up range of said image pick-up means is moved at least or said 
variable power optical system is moved. 

[Claim 3] An image data-hold means to hold the three-dimension image data about an operating area, and an 
observation means to observe the part of a request of said operating area, A scrolling means to be formed in said 
observation means and to move the visual field of said observation means, Using the migration information on the 
visual field of said observation means by location detection means to detect the three-dimension location of said 
observation means, and the three-dimension image data, said location detection means and said scrolling means of said 
operating area which said image data-hold means holds While calculating the three-dimension location to said 
operating area of the part of a request of said operating area which said observation means is observing The operation 
part which superimposes and carries out the display output of the three-dimension location to said operating area of the 
part of a request of said operating area called for by this result of an operation to the three-dimension image data of said 
operating area, A display means to display the display output from this operation part, and an input means to input the 
observation purpose location which said observation means observes to the image of said operating area displayed with 
this display means, The operating area observation system characterized by providing the observation means drive 
control means which drive control of said scrolling means is carried out [ control means ] based on the signal from this 
input means, and moves the visual field of said observation means to said observation purpose location. 
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